The importance of women in livestock production is though widely acclaimed, the issues relating to their control over income from livestock activities and its outcomes on children's health, nutrition and education have not received much attention in the empirical literature. This paper assesses the role of livestock in improving women's bargaining power in intra-household resource allocation and its effects on children's nutritional status using the India Human Development Survey (IHDS) data of 26,734 rural households for 2004-05. The study finds that both males and females participate in animal husbandry, but with an additional illiterate female worker a household realizes more than 7 per cent higher income from livestock activities. The paper finds evidence that nutritional outcomes might be affected by livestock ownership in rural India, although with differing patterns across age groups of children. A strong association is observed between ownership of large ruminants and child nutritional status, specifically on the probability of being underweight (limited to children between 2 and 5 years of age). Further, these nutritional outcomes are affected by an interplay of various factors such as child and parental characteristics, dwelling characteristics, etc. The study suggests that it is now critical to put on a gendered lens to all the livestockrelated interventions and activities. Such interventions would help in directly enhancing the diet quality of the household members besides providing more livelihood opportunities and enhanced incomes.
Introduction
Livestock have considerable potential to contribute towards improving food and nutritional security, enhancing agricultural growth, reducing rural poverty and mitigating farm households' vulnerability to production shocks (Ashley et al., 1999 , Pica-Ciamarra, 2005 , Akter et al., 2008 , Kristjanson et al., 2010 , Alary et al., 2011 , Birthal and Negi, 2012 . Besides, they could also be one of the pathways of reducing gender disparities in the countries where land ownership is often biased in favour of men. Livestock are the assets not bound by any property rights, and can be owned and used by women to consolidate their bargaining power in intra-household resource allocation decisions. Duflo (2003) and Villa et al.(2010) argue that as women are mainly responsible for household welfare; their stronger bargaining power may lead them to spend more on nutrition, health and education of children. From an empirical study in Bangladesh, Das et al. (2013) find that a greater contribution of women to household income leads to better nutritional outcomes for children.
Livestock have some unique characteristics which make them a desirable component of the strategies targeting women empowerment and children's welfare. Livestock can be easily acquired with a small initial investment and being a reproductive asset these can be multiplied to accumulate wealth and savings (Alary et al., 2011) . They also generate a range of products and services, almost on a continuous basis, and the earnings from their sales can be utilized to meet households' daily consumption needs and other expenditures. Further, livestock production is less prone to external shocks such as droughts and floods (Birthal and Negi, 2012) , and therefore, they serve as a form of self-insurance for farm households (Barrett et al., 2001) . Moreover, in mixed farming systems, livestock are largely raised on low-value crop residues or byproducts and common grazing lands, and thus livestock production is relatively less expensive.
Livestock can impact a household's nutritional status via the family member who controls the income generated from livestock activities. Okike et al. (2005) and Ayele and Peacock (2003) have reported that in Africa, ownership of livestock by women could lead to higher consumption of animal products. And, also higher income from the sale of animal products enabled the households to improve their dietary diversity and children's health and nutritional status. In another study from Ethiopia (Hoddinott et al., 2014) , cow ownership has been reported to improve children's milk consumption and reduce their stunting rates. Malapit et al. (2013) have found improved maternal and child nutrition in the Nepalese households where women had a control over income from livestock production.
In India, livestock are mainly raised as a component of mixed farming systems and they produce outputs worth 30 per cent of the agricultural gross domestic product utilizing largely female workforceapproximately three-fourths of the labour required in livestock production is contributed by women (Birthal and Taneja, 2012) . Though the importance of women in livestock production is widely acclaimed, the issues relating to their control over income from livestock activities and its outcomes on children's health, nutrition and education have not received much attention in the empirical literature.
In this paper, making use of household-level data, we empirically assess the role of livestock in improving women's bargaining power in intra-household resource allocation and its impacts on children's nutritional status. We hypothesize that (i) if women have a greater engagement in livestock production, then there should be a strong positive relationship between the number of adult women workers in a household and the ownership of livestock; and (ii) if (i) holds, then the number of women in a household should positively influence the household income, which in turn should lead to an improvement in their children's nutritional outcomes.
This paper adds to the literature on the relationship between livestock, women empowerment and child nutrition. This issue to the best of our knowledge has not been put to a rigorous empirical analysis, especially in the context of developing countries such as India where women are the main suppliers of labour for livestock rearing and management. The available evidence is scanty and anecdotal, largely based on observations and perceptions.
Data
To study the inter-relationships between livestock, women empowerment and child nutrition, we have used data from a nationally representative survey 'India Human Development Survey (IHDS)' conducted jointly by the University of Maryland (USA), and the National Council of Applied Economic Research (NCAER), New Delhi (India) in 2004-05 (http://www.ihds.umd.edu/). Our analysis focuses only on rural households that control about 95 per cent of the livestock population of any of the species (Birthal et al., 2006) . The rural sample in IHDS survey comprises 26,734 households spread over 1503 villages across the country, with an average of about 18 households per village.
The survey contains comprehensive information on multiple aspects of rural economy. It contains information on households' income sources, consumption patterns, assets and liabilities, family size and its composition, caste, religion, ownership of land and livestock, occupational profiles, sanitary conditions, marriage practices, education, etc. The survey also contains information on children's anthropometric status. In view of the recommendation of the new Child Growth Standards provided by the World Health Organization in 2006, we have trimmed the height-for-age, weight-for-age, and weight-forheight z-scores prior to calculating stunting, underweight, and wasting prevalence rates. For this, the height-for-age z-scores below -6 and above 6, weight-for-age z-scores below -6 and above 5, and, height-for-weight z-scores below -5 and above 5 were replaced with missing values. A child was then 225 identified as stunted (severely stunted) if his or her HA z-score was between -2 and -6 (-3 and -6), underweight (severely underweight) if the WA z-score was between -2 and -6 (-3 and -6), and wasted (severely wasted) if the WH z-score was between -2 and -5 (-3 and -5) 1 .
Empirical Strategy
With their share of more than three-fourths in the total workforce in livestock sector, we assume women to have a sizeable share in the income from livestock activities and also in its spending decisions regarding children's health. With this assumption, we have tested for the hypothesis of a positive association between the number of female workers in a household and its ownership of livestock by estimating Equation (1) using the ordinary least squares (OLS) method:
… (1) where, i denotes the household and t denotes the village. L it denotes the ownership of livestock; it takes a value 1 if the household owns one or the other species of livestock, 0 otherwise. α t is the village-specific fixed effects. M it and F it are the numbers of adult males and females between 15 and 60 years, respectively. X it is a vector of other personal and household characteristics, i.e., age and educational status of the household-head, operated area, area under cultivation of cereals, pulses and fodder, social status and household type dummies that influence the household's decision to own or not to own a livestock. For the hypothesis to be accepted, δ^f should be positive and statistically significant. We tested the null hypothesis of equality of coefficients of M it and F it , i.e. (H 0 : δ^m -δ^f = 0). Ideally, Equation (1) should also contain household fixed effects to control for the heterogeneity among households as there could be a possibility of household-specific factors being correlated with M it and F it that may bias δ^f and δ^m. However, the same has not been incorporated in Equation (1) due to cross-sectional nature of the analysis.
The OLS estimation of Equation (1) represents the linear probability model (LPM). Assuming it ~ N(0, σ 2 ), Equation (1) can be written as:
… (2) where, α t are the district-level fixed effects and Φ (.) is the standard normal distribution. Equation (2) now represents the Probit model which is estimated using the maximum likelihood approach. The advantage of Probit over LPM is that it generates predicted probabilities bounded between 0 and 1. The LPM is only a convenient approximation of the underlying response probability. However, a drawback of the Probit model is that it cannot accommodate a large number of village-level fixed effects; hence we included district dummies in Equation (2).
The hypothesis 'share of livestock in total household income should be positively related with number of women in the household' was tested by estimating a truncated Tobit regression:
where, all the variables were the same as defined in Equation (2) and it ~ N(0, σ 2 ). y * it is a latent variable observed by the following rule:
Here, y it is the observed share of livestock in household income that ranges between 0 and 100. The null hypothesis: H 0 : δ^m -δ^f = 0 was tested to see whether the women have a larger positive effect on livestock income as compared to men. Similar to the Probit model, here also the non-linear nature of the model did not permit the use and interpretation of village-level fixed effects. We, however, estimated the robust standard errors clustered at village-level for all the variables.
Finally, assuming that the livestock income is positively associated with the number of women workers in a household, we analysed the effect of livestock ownership on the key nutritional outcomes (Z it ), viz. stunting, underweight and wasting of children (<5 years of age) by employing a Probit model:
1
The kernel density distributions of z-scores for children from households with differential livestock ownership status are displayed in Figures 1-3 
where, ϕ(.) is the standard cumulative distribution function and X i is a vector of personal and household characteristics. Equation (5) was estimated separately for each of the nutritional outcome, which takes a value of 1 if a child is either stunted, underweight or wasted; 0 otherwise. X i includes child characteristics (age, age squared and gender of the child, and a dummy indicating whether the child suffered from any illness particularly fever, cough and diarrhoea in the previous month); parental characteristics (age and education level 2 ), and household characteristics (dependency ratio, number of females aged between 15 and 60 years, monthly per capita expenditure (MPCE), number of large ruminants, small ruminants and poultry, dummy for animal care by females, dummies for the types of toilet facilities and house roofs).
It is well known from the nutrition studies (Garrett and Ruel, 1999; FAO-WHO, 2004 ) that the causes underlying children's under nutrition differ across age groups. Hence, we estimated separate regressions for the children who were of less than 2 years, and for those between 2 and 5 years of age.
Results

Women and Ownership of Livestock
Amongst a constellation of factors, ownership of land is supposed to exert considerable influence on a household's decision to acquire or own livestock, their species as well as number, especially in the mixed farming systems. Figure 1 reinforces that land is an important determinant in a household's decision to own livestock. The kernel density of non-owners is higher to that of owners at smaller land sizes, but goes below that of non-owners at relatively higher land sizes. This indicates that livestock ownership is biased towards larger landowners.
This relationship was probed further by analysing the distribution of livestock by landholding classes (Table 1) . On the whole, 64 per cent of the households in rural India possess one or the other species of livestock, and the incidence of livestock ownership increases with landholding size. For example, only 36 per cent of the landless households own livestock as compared to 88 per cent of the large farm households (> 4 ha). The share of landless households in livestock population is much less than their share in rural households. However, across land classes, the difference in the incidence of livestock ownership is not stark. The smaller landholders, by virtue of their dominance in agrarian society, account for a sizeable share of livestock population. For example, the marginal farm households (< 1ha) control 47 per cent of poultry, 40 per cent of sheep, and more than 35 per cent of cows, goats and draught animals, as against their share of 16 per cent in land. Their share in ownership of buffaloes, however, is relatively less. Notably, the preference for smaller animals (sheep, goat and poultry) is stronger towards the lower-end of land distribution. This is because these can be easily acquired with a smaller start-up capital, have shorter gestation periods and higher prolificacy rates. Notes: ***, ** and * denote significance at the 1 per cent, 5 per cent and 10 per cent levels, respectively. Operated land = (owned land -leased out land + leased in land).
other hand, because of their smaller land sizes, are more engaged in non-farm occupations -54 per cent of them have reported non-farm activities (wage labour, salaried jobs, artisan, petty business, etc.) as their main income sources. The heads of livestock-owning households are relatively older and less-educated compared to their counterparts in the non-owning households. Animal husbandry is a labour-intensive activity, and that the livestock owners also have a larger endowment of family labour, both males and females.
The ownership of livestock can be also differentiated by the social status of households. Caste is an important indicator of social status/hierarchy in rural India, with scheduled castes and scheduled tribes being at the bottom, followed by the other backward castes and upper castes. Some of the studies examining the asset distribution indicate that upper caste 229 households have a larger share in the assets (Mistri and Das, 2014; Deshpande, 2002) . Our results point toward a higher proportion of upper caste households (32%) among livestock owners than their counterparts among non-owners (28%). On the other hand, the incidence of livestock ownership seems to be lower at the bottom of social hierarchy as only 15 per cent of the livestock owners belong to scheduled castes as compared to 20 per cent among non-owners. Nevertheless, other backward castes remain dominant among owners as well as non-owners of livestock.
On an average, the presence of hygienic toilet facilities, quality roof tops and piped water source was more in the case of non-owning households. The nutritional status of children was observed to be better in the case of livestock-owning households, but the differences observed were not significant. This comparison suggests that the owners of livestock are significantly different from the non-owners in terms of many of the personal and household characteristics.
In order to examine the engagement of women in livestock rearing, we have presented self-reported participation in animal care by adult females and adult males in Table 3 . The female workers outnumbered male workers. And, amongst females, it was the illiterate ones who were more engaged in animal husbandry. Of the total adult workers engaged in animal husbandry, 52 per cent were females and of them, 59 per cent had no formal education. Given a higher engagement of illiterate women, we included both illiterate adult females and males in our regression models to see if there was a relationship between literacy and livestock ownership. Therefore, we estimated two specifications, one with total adult males and females; and the other with illiterate adult males and females. Table 4 presents regression results of the linear probability (Equation 1) and Probit (Equation 2) models. The landless and land-owning households differed considerably in their resource endowments, and therefore we estimated livestock ownership equations separately for these two groups. The results confirmed some of our earlier observations. The ownership of livestock has been found to be positively associated with the age of household-head, but the probability of owning a livestock declines with his/ her educational attainment. A person with a higher educational status is expected to be more engaged in non-agricultural occupations. The regression coefficients associated with occupational profiles of households have also indicated the same. In comparison to farm households, the households which are more engaged in non-farm activities have a lower likelihood of owning livestock. The social status of a household also influences its decisions about owning livestockour results have indicated towards a dominance of backward castes in animal husbandry.
The key issue of interest in this paper is the relationship between livestock, women and child nutrition. In all the specifications, the regression coefficients on adult females are highly significant and positive, but not much different from that on adult males. This implies that both males and females are important in animal husbandry in rural India. Nonetheless, in terms of literacy, the coefficient on illiterate adult females is significantly positive and different from the coefficient associated with illiterate males. The literate women rarely prefer labourintensive activities such as animal husbandry, leaving these to the illiterate ones. Further, greater engagement of illiterate women in animal husbandry compared to illiterate men is because the latter undertake strenuous works demanding more of physical labour. (1) 
Women and Income Share of Livestock
Since women chiefly bear the animal-rearing responsibilities, an increase in the animal holdings gives them a greater control over resources within the household (McPeak and Doss, 2006) . In Table 5 , we present the results of the income share equation that examines the effect of women workers on livestock income. The effect of total number of adult males on livestock income was not found to be statistically significant, but it was positive and significant in the case of adult females. The contribution of livestock to a household's income turned out to be higher for households with more number of illiterate female workers. The impact was bigger compared to that of adult male workers and this difference is statistically significant. On an average, with an additional illiterate female worker, a household realizes more than 7 per cent higher income from livestock activities, whereas an additional illiterate male worker would have no effect and this difference is statistically significant.
The contribution of livestock to household income declined with land size. This is possibly due to the fact that after a threshold herd size, labour becomes a binding constraint on its expansion on larger landholdings. Nonetheless, the negative relationship between livestock income and land size has clearly established that livestock are relatively a more important income source for small landholders. The regression coefficients associated with occupational profiles of households have also shown that the households with allied agricultural activities as their main occupation realize higher income from livestock than those involved in non-farm activities because of the synergistic relationship between the two. Note that livestock in India are raised in mixed farming systems obtaining their energy requirements from agricultural residues and by-products, and in turn provide draught power and dung manure for cropping activities besides the food products for human consumption.
The available information in the dataset enabled us to examine whether the higher contribution of women to household income also provides them a control over it. In terms of the frequency of the evermarried women (between 15 and 49 years) reporting cash availability with them, it was observed that there was not much wide gap. The incidence of cash availability with women was only slightly lower among 
Children's Nutritional Outcomes
The gender pattern in terms of the control over economic resources, particularly income, impacts a household's decision to spend more money on food items and human capital formation (Thomas, 1997; Tangka et al., 2000) . With women contributing more to the household income via animal husbandry, they are expected to have a greater role in the household decisions, particularly those relating to food and nutrition. Rogers (1996) has reported that with a greater control over household resources, the consumption preferences of women generally favour basic needs and child welfare.
Tables 6(a) and 6(b) present the Probit regression estimates for the nutritional outcomes, viz. stunting, underweight and wasting among children in the age groups of less than 2 years and 2-5 years. The results for the severer forms of these nutritional outcomes are reported in Tables 1(a) and (b) of the Appendix. The endogeneity tests for the nutritional outcomes, except severe wasting, indicate the presence of sufficient information in the sample to reject the null hypothesis of exogeneity. Hence, the instrumental variables (IV) Probit regressions provide unbiased and consistent estimates.
While assessing the children's nutritional outcomes, we controlled for the MPCE, an important determinant of the nutritional outcomes. However, MPCE can be potentially endogenous as malnourished children require more of their parents' time for care, and thus, may lead to lower monetary resources for spending. Also, there is a possibility of existence of a reverse causality between the expenditure and nutritional status as malnourished children would turn out to be less productive individuals in future. Hence, we used the household's assets scale that measured a household's possessions and housing quality as an instrument for MPCE. The scale is provided in the dataset and ranges between 0 and 30. It was ensured that this instrument fulfilled all the conditions of instrumental relevance and exogeneity, and was not related to the outcome variables. Besides the endogeneity tests, various other tests of instrumental relevance were performed and these can be made available on request.
In general, the ownership of livestock has mixed effect on nutritional status of children. The regression coefficient on poultry is negative for stunting and underweight, irrespective of the children's age group. The effect of number of large ruminants (cows and buffaloes) on stunting and wasting is mixed. However, the probability of a child being underweight is lower among those households that own dairy animals, particularly in the case of children in the age group of 2-5 years. Note that dairy animals and poultry generate a stream of outputs, a large proportion of which is consumed at home. On the other hand, there is a positive association between ownership of small ruminants and children's underweight and wasting. Similar trends were also observed for the IV Probit estimation. This might be happening as the small ruminants are mostly raised by the poor households mainly for marketing purposes and are rarely slaughtered for home consumption. Once these animals attain a slaughtering age, they are sold to itinerary traders or butchers in distant urban markets.
The regression coefficients for dairy animals and poultry indicate a tendency of children being nutritionally better in the households that own these animals. It may, however, be noted that ownership of livestock is not a sufficient condition for enhancing nutrition. It is the intra-household distribution of consumption that matters. Alternatively, the nutritional outcomes of livestock ownership may depend on the person who controls the output or income from livestock activities. To test for this, we have included two variables: (i) participation of women in animal care, and (ii) the availability of cash with women.
The availability of cash with women reduces the likelihood of kids being stunted or severely stunted. Its effects are mixed in the case of underweight, and adverse on wasting. Wasting is a consequence of acute weight loss and thus might not be affected much by the existence of liquidity in the household. On the other hand, nutritional outcomes are positively influenced by women's participation in animal husbandry. The chances of being stunted, underweight and wasted are lower among children, particularly those between 0 and 2 years, in the households with higher women participation in animal care. Both the child and parental characteristics are critical factors in determining the nutritional status of a child. The likelihood of being stunted reduces with increase in the child's age and is higher for a girl child aged between 2 and 5 years. The probability of being severely stunted among children of more than 2 years increases with a sharper increase in the age of the child and also due to illness. Similar patterns are observed from IV Probit estimates for stunting and severe stunting. A sharper increase in the age of children between 0 and 2 years reduces the likelihood of their being stunted (severely stunted) and underweight (severely underweight). On the other hand, sick children in the age group of 2-5 years have a higher probability of being underweight. The likelihood of wasting reduces with a child's age, but only up to a certain level. For kids between 2 and 5 years, the chances of being wasted are lower for females than males. For older children (2-5 years), age has a negative association with severe wasting. Similar results were observed from the IV Probit estimates for wasting. The probability of a kid being stunted declines with an improvement in the mother's formal education. It also declines with mother's age, possibly due to their becoming more experienced and aware about nutritional practices. Similar results have been observed from IV Probit regressions for stunting and severe stunting. The chances of children being underweight are lower among households with more experienced and educated mothers. The impact is higher in the case of severely underweight children. Mother's age has a significant impact on the weight status of a child, particularly of 2-5 years age. The likelihood of a child being wasted declines with age or experience of the mother, particularly among children between 2 and 5 years. The IV Probit results also indicate that chances of severe wasting of kids less than 2 years of age decline with advancement of mother's age.
As expected, the monthly expenditure reduces the likelihood of children being nutritionally inferior. The dwelling characteristics could be as important determinants of children's nutritional status as are the parental characteristics. The likelihood of stunting of children is less in the households having quality roof tops (tile, slate, plastic, metal/asbestos and cement) as compared to those with thatched/mud/grass/wooden roof tops. The existence of a good toilet facility in the dwelling also leads to a significant decline in the prevalence of stunting, but not of severe stunting. The availability of piped water reduces the likelihood of children being severely stunted. Similar results are obtained from IV Probit regressions.
The likelihood of a kid being underweight is also less in the households with improved roof structure, toilet facilities and piped water source. The toilet facilities also cause a reduction in the probability of young kids being severely underweight. For older children, improved toilet facilities and modern roof structures lead to a reduction in the chances of their being severely underweight.
The likelihood of young kids being wasted reduces with the availability of a piped water source, good hygienic toilet facilities and quality roof structures. Also for older children, the existence of a bricked or stoned roof structure reduces the chances of their being wasted. But, the existence of good toilet facilities has an adverse effect on the likelihood of severe wasting.
These findings lead us to interpret that there exists a relationship between livestock ownership and child nutrition, although we have noted some differing patterns across age groups of children. For instance, livestock ownership and mother's characteristics (e.g., age and education) influence the nutritional status of older children more than those of infants who are mainly breastfed. The effect of livestock ownership, particularly of dairy animals, has been observed to be strongest in the case of underweight. We also observed an unexpected adverse association between children's nutritional outcomes and some livestock species. These are probably due to the fact that the benefits of owning livestock such as an increase in animal source food (ASF) consumption and consequent nutritional benefits were not shared equally among all the members of the household. It might also be a consequence of an interaction of factors such as those relating to livestockborne diseases, hygiene problems of livestock and a competition for food commodities between humans and animals. This paper is not free from limitations. We have not been able to capture the effects of livestock ownership on other age groups and other key nutritional outcomes such as anaemia, micronutrient deficiencies, etc. The regressions estimates may suffer from an omitted variable bias, and also there is a possibility of a reverse causality between livestock ownership and illiterate females in a household. Since females contribute significantly to household income through their involvement in animal husbandry, their efforts may be diverted towards taking care of livestock at the cost of schooling and education with an increase in the herd size. This may cause simultaneity bias in the estimates. On the other hand, an increased bargaining power through higher contribution to household income may lead to greater schooling and better educational outcomes for children. It is difficult to answer such questions using a cross-sectional dataset like ours.
Discussion
The role of a woman as producer of food and caretaker of household food and nutritional security is widely acclaimed in the development literature. According to Thornton et al. (2003) , there has been little research on the role of women in livestock production, i.e., ownership of livestock and, control and use of income from livestock activities, despite the fact that two-thirds of the world's 600 million poor livestock keepers are rural women. Some studies from developing countries (Galab and Rao, 2003; Shicai and Jie, 2009 ) have also shown that livestock are not bound by any property rights, still only a small proportion of livestock belongs to women. They usually have a limited right of use for service and input delivery systems in livestock production (Sinn et al., 1999; Shicai and Jie, 2009) . Nevertheless, the evidence pretty much indicates that women are the primary caretakers 239 of livestock. In India, more than three-fourths of the labour requirement of livestock production is met by women (Birthal and Negi, 2012) . In many government programmes aimed at women empowerment, livestock production is one of the preferred activities. For example, women comprise 28 per cent of the total members of villages' dairy cooperatives in India (NDDB, 2014) .
The literature on intra-household dynamics also shows that it is not just the household assets that influence developmental outcomes, but also who controls those assets. It has been proven that women's access to and control of assets lead to an improvement not only in their own welfare but also in household food security and child nutrition and education (World Bank, 2010; Quisumbing and Maluccio, 2003; Smith et al., 2003) .
It is also important to mention that agricultural assets such as livestock influence the nutritional outcomes via the income pathway. However, in the presence of incomplete markets, the livestock play a direct role in nutrient intake and growth. The direct health benefits of livestock ownership prevail in the greater availability and consequently, consumption of animal source foods (ASFs). Such foods provide complete protein, energy and a wide variety of micronutrients, which are usually absent from the rural diets (Scrimshaw, 1994) . Besides these essential nutrients, they also provide dietary diversity and curb the seasonal variations in food crop availability (Murphy and Allen, 2003; Wilson et al., 2005) . Ownership of livestock also results in an enhanced household income that can be further used to purchase nutritious food items and better healthcare facilities, ultimately leading to an increased nutrient availability to the family members (Senauer, 1990; Kennedy, 1994) . Similar findings were observed in our study as well but with specific reference to women workers.
A number of studies show positive nutritional benefits of livestock ownership for children. Neumann et al. (2002) have highlighted the role of ASF in enhancing the diets of women and children due to the availability of certain forms of micronutrients in them. Hitchings (1982 , cited by Nicholson, 2003 found a positive relationship between child height and ownership of a milk cow, conditional on milk being used for family consumption. Leegwater et al. (1991) provide evidence that the nutritional status of preschool children in the households participating in a dairy development project in Kenya, was better than that of children from non-participating households. Biomedical evidence has validated that the consumption of dairy products has a strong marginal effect on child nutrition. These effects are particularly stronger for children between 6 and 24 months of age who are no longer exclusively breastfed and have high physical growth potential (Bhutta et al., 2013) . Malapit et al. (2013) have found a highly significant and positive effect of women's autonomy in agricultural production decisions and children's nutritional outcomes in Nepal. In Uganda, Kabunga (2014) has observed that children who were younger than age 5 in households owning improved dairy cows, have a significant positive effect on reducing stunting.In China, similar improved household food security and nutrition resulted from income generated from the sale of goat kids, meat and hides (Sinn et al., 1999) .
The study (Hoddinott et al., 2014) from rural Ethiopia has shown that cow ownership is important for enhancing milk consumption by children and reduces their stunting rates by 7-9 percentage points. Azzari et al.(2014) in their work on rural Uganda, have investigated whether ASF consumption translates into better nutritional outcomes, focusing on children under 5 years of age. Similar to our results, they also find significant relationship only among some nutritional outcomes and certain adverse associations among certain livestock species. They find only a weak association between livestock ownership and child nutritional status, specifically on the probability of being underweight and wasted (limited to children between 2 and 5 years of age), but no association to stunting. Jin and Iannotti (2014) have also highlighted the significance of gender aspects in designing interventions to increase child ASF consumption and improve child nutrition.
Conclusions
This study reports that ownership of land plays a critical role in determining livestock ownership. The preference for small ruminants is stronger among the small landholders. Livestock owners are chiefly involved in agriculture and have larger landholdings. Livestock ownership follows the social pecking order with the other backward castes being the dominant group. Female workers, particularly the illiterate ones, outnumber the male workers involved in animal care. This has been observed from the regression estimates as well wherein the coefficient on illiterate adult females is significantly positive and different from the coefficient associated with illiterate males. On an average, with an additional illiterate female worker, a household realizes more than 7 per cent higher income from livestock activities whereas an additional illiterate male worker will have no effect and this difference is statistically significant.
A negative relationship exists between livestock income and land size, which clearly establishes that livestock are relatively a more important income source for small landholders. It has been noted that in comparison to farm households, the households with allied agricultural activities as their main occupation realize higher income from livestock than those involved in non-farm activities because of the synergistic relationship between the two.
The study has attempted to establish whether livestock ownership translates into better nutritional outcomes for children. It has been found that there exists a weak relationship between livestock ownership and child nutrition, although with differing patterns across age groups of children. The likelihood of a child (particularly in the age group of 2-5 years) being underweight is lower among those households that own large ruminants. The effect of number of large ruminants owned on stunting and wasting is mixed. Small ruminants, on the other hand, lead to an adverse impact on underweight and wasting. It may, however, be noted that ownership of livestock is not a sufficient condition for enhancing nutrition. It is the intrahousehold distribution of consumption that matters. Also, such adverse effects are probably due to the fact that the benefits of owning livestock, i.e. an increase in ASF consumption and consequent nutritional benefits are not shared equally among all the members of a household.
The likelihood of children being malnourished reduces with an increase in mother's age, improvement in her educational status and household's monthly expenses. Availability of cash in the hands of women also reduces the chances of kids being stunted. It has adverse effects on wasting -a consequence of acute weight loss -and thus might not be affected by the existence of liquidity in the household. Children, particularly those below 2 years, in the households with higher women participation in animal care, are nutritionally superior. It has been observed that dwelling characteristics such as good toilet facilities, quality roof tops and access to piped water source also play a significant role in determining the nutritional status of children.
There has been an emerging body of research which shows that women's role in livestock husbandry and agriculture can affect a household's food security. But this role is most often threatened by the women's limited control over resources and income. Our findings affirm that it is now critical to put on a gendered lens to all the livestock-related interventions and activities. Such interventions would help in directly enhancing the diet quality of the household members besides providing more livelihood opportunities and consequently enhanced incomes. It would help not only in the development of livestock sector but would also lead to empowerment of women in terms of their workloads, control over resources, better intrahousehold bargaining power besides widening of their knowledge base. 
